Efficient inhibition of hepatitis B virus replication by small interfering RNAs targeted to the viral X gene in mice.
The hepatitis B virus (HBV), as a major cause of acute and chronic hepatitis in humans, contains a partial double-stranded circular DNA genome of 3.2kb that is transcribed into the 3.5-, 2.4-, 2.1-, and 0.7-kb viral transcripts by the host RNA polymerase II. The HBV X (HBx) gene is consistently expressed in all four HBV viral mRNAs and thus an ideal target for developing viral inhibitors via a gene therapeutic approach. In this study, we show that two HBx-specific small interfering RNAs (siRNA), HBx1 and HBx3, significantly decrease both viral RNA and protein levels, and completely block replication in cultured cells co-transfected with a siRNA expression plasmid and an HBV replication-competent vector. To further confirm these antiviral activities of selected siRNAs in small animals, we established acute and chronic HBV mouse models by hydrodynamic injection of this plasmid containing the full-length HBV genome. Selected HBx-specific siRNAs also induced a significant anti-viral effect in living animals. Our findings should facilitate the development of an alternative therapeutic agent against HBV infection, particularly HBV-derived hepatocellular carcinoma (HCC) in which HBx has been known as one of the major pathological factors.